Polymeric nanoparticles containing taxanes enhance chemoradiotherapeutic efficacy in non-small cell lung cancer.
To reduce the side effects and improve the efficacy of chemoradiation therapy, taxanes were incorporated into polymeric nanoparticles (PNP), and their synergic effect on radiation therapy in non-small cell lung cancer was evaluated. The properties of PNP-taxanes were characterized by transmission electron microscopy and dynamic light scattering. The chemoradiotherapeutic efficacy of PNP-taxanes was determined by clonogenic assay, cellular morphology, and flow cytometry in A549 cells. In mice bearing A549-derived tumors, the tumor growth delay was examined after the treatment of PNP-taxanes and/or ionizing radiation (IR). The PNP-taxanes were found to be approximately 45 nm in average diameter and to have high solubility in water. They showed the properties of active internalization into cells and preserved the anticancer effect of free taxanes. The survival fraction of A549 cells by clonogenic assay was significantly reduced in the group receiving combined treatment of PNP-taxanes and IR. In addition, in vivo radiotherapeutic efficacy was markedly enhanced by the intravenous injection of PNP-taxanes into the xenograft mice. We have demonstrated the feasibility of PNP-taxanes to enhance the efficacy of chemoradiation therapy. These results suggest PNP-taxanes can hold an invaluable and promising position in treating human cancers as a novel and effective chemoradiation therapy agent.